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Abstract of JP5319998 

PURPOSE:To provide a method for growing a 
single crystal of good quality with hardly any 
defects. CONSTITUTION Protrusions 7 are 



formed near a seed crystal 2 of a crucible 3 for 
growing a crystal, which is once slenderly 
narrowed with the protrusions, grown and 
reenlarged to grow a silicon carbide single 
crystal 6 in a method for thermally subliming a 
raw material 4 composed of silicon carbide, 
feeding the sublimed raw material onto the 
seed crystal 2 composed of the silicon carbide 
single crystal and growing the silicon carbide 
single crystal 6 on the seed crystal 2. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP5319998&F=0 



5/30/2006 



JP.05-319998.A Page 1 of 1 

KBjjjB [JP,05-319998,A] 

CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE INVENTION 
TECHNICAL PROBLEM MEANS OPERATION EXAMPLE DESCRIPTION OF DRAWINGS DRAWINGS 

[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bir»/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ip(ll.ncipi.go.jp%2F... 5/30/2006 



JP,05-319998,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the single crystal silicon carbide which is made to carry out heating 
sublimation of the raw material which consists of silicon carbide, and is characterized by supplying on the seed crystal 
which consists of a silicon carbide single crystal, once extracting a crystal thinly, making it grow up in the approach of 
growing up a silicon carbide single crystal on this seed crystal, and expanding again. 

[Claim 2] The manufacture approach of the single crystal silicon carbide according to claim 1 characterized by 
preparing a projection near the seed crystal in the crucible for crystal growth, and once extracting a crystal thinly. 
[Claim 3] The manufacture approach of the single crystal silicon carbide according to claim 1 characterized by 
establishing the means which makes an elevated temperature near the seed crystal in the crucible for crystal growth, 
and once extracting a crystal thinly. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a silicon carbide single crystal, and 

relates to the approach of growing up a good single crystal with few defects especially. 

[0002] 

[Description of the Prior Art] Silicon carbide (SiC) is excellent also in thermal resistance and a mechanical strength, 
and attracts attention as an environment-resistant semiconductor material from physical and chemical property, like it is 
strong in a radiation. At the room temperature, especially the SiC crystal of 6H form has forbidden-band width of face 
of about 3eV, and is used as a blue light emitting diode ingredient. 

[0003] As an approach of growing up the ingot of such a SiC single crystal, the sublimating method is adopted, for 
example as indicated by "a vacuum and 30 pages [ 52-58 ] (1987)." 

[0004] The sectional view of the crucible of the conventional growth equipment used for the sublimating method at 
drawing 3 is shown. The crystal growth of the conventional SiC puts the SiC powder 4 as a raw material into the lower 
part of the crucible 3 by which it is covered with the electrode holder 1 which fixed the seed crystal 2 which consists of 
a 6 H-SiC single crystal, for example, heats a crucible 3 in it by the RF creeping method of adjustment, makes the 
above-mentioned powder SiC4 sublimate to it, and supplies a gas raw material on the above-mentioned seed crystal 2. 
And the raw material of a gas [ making the above-mentioned seed crystal 2 into the low-temperature section ] 
recrystallizes, and a single crystal 5 grows on the above-mentioned seed crystal 2. 

[0005] Thus, as shown in drawing 3 R> 3, many line defects 6 exist in SiC by which crystal growth was carried out. It 
seems that in addition, the line defect 6 shown in drawing 3 R> 3 is shown typically, and is not in sight in practice with 
the naked eye. 
[0006] 

[Problem(s) to be Solved by the Invention] When growing up a single crystal by the **** conventional approach, the 
104 about [/cm / 2 ] consistency of a defect existed, and these defects had difficulties, such as having an adverse effect 
on the electrical characteristics of light emitting diode (LED). 

[0007] This invention is made into what was made in view of the above-mentioned situation, and sets it as that object 

to offer the approach of growing up a good single crystal with few defects. 

[0008] 

[Means for Solving the Problem] 

[0009] The manufacture approach of the single crystal silicon carbide this invention carries out heating sublimation of 
the raw material which consists of silicon carbide, it is supplied on the seed crystal which consists of a silicon carbide 
single crystal, once extracts a crystal thinly, makes it grow up in the approach of growing up a silicon carbide single 
crystal on this seed crystal, and is characterized by expanding again. 
[0010] 

[Function] According to this invention, it can stop in the part to which a crystal is thin and the line defect generated in 

early stages of growth was extracted, and a good single crystal with few defects as a result is obtained. 

[0011] 

[Example] The manufacture approach of **** single crystal silicon carbide is concretely explained to an example 
based on drawing 1 and drawing 2 . 
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[0012] First, one example of this invention is explained according to drawing 1 . The SiC powder 4 as a raw material is 
put into the lower part of a crucible 3 like the approach mentioned above, and after covering with the lid of the crucible 
3 with the electrode holder 1 which fixed the seed crystal 2 which becomes an underside from 6 H-SiC single crystal, 
this SiC powder 4 is made to heat and sublimate by the RF creeping method of adjustment in this example. 
[0013] And by making the above-mentioned seed crystal 2 into the low-temperature section, contact gasified SiC, it is 
made to recrystallize and the SiC single crystal 5 is grown up on seed crystal 2. 

[0014] Now, the projection 7 for the crucible 3 used for this invention to once extract a crystal thinly near the front face 
of seed crystal 2, as shown in drawing 1 is formed in the crucible 3. With these projections 7, crystal growth is once 
extracted thinly, grows, is expanded again and grows. Consequently, it is stopped in the part into which a crystal is thin 
and the line defect 6 generated in early stages of growth was fastened, and a good SiC single crystal with few defects is 
obtained. 

[0015] Thus, the defect density behind the formed SiC single crystal is about [ 103 //cm ] two, and the defect of the 
number of 10 is decreasing by about 1/by the approach shown in drawing 3 as compared with what carried out crystal 
growth, without once extracting thinly. 

[0016] Drawing 2 is a sectional view of a crucible used for other examples of this invention. In this example, the 
heating apparatus 8 for making a part of crucible 3 into an elevated temperature near the front face of seed crystal 2 is 
formed. 

[0017] Consequently, this seed crystal 2 neighborhood becomes an elevated temperature, the crystal growth in this 
neighborhood is barred, as a result, a crystal grows in the condition of having been extracted thinly, it expands again 
after that, and a crystal once grows. 

[0018] Thus, by making it into an elevated temperature near [ a part of ] the front face of the seed crystal 2 of a crucible 
3, the crystal growth of this neighborhood is barred, a crystal is once thinly extracted as a result, and it grows up. 
Consequently, it is stopped in the part into which a crystal is thin and the line defect 6 generated in early stages of 
growth was fastened, and a good single crystal with few defects is obtained. 
[0019] 

[Effect of the Invention] As explained above, according to this invention, it can stop in the part to which a crystal is 
thin and the line defect generated in early stages of growth was extracted, and a good single crystal with few defects is 
obtained. Therefore, the mass production nature of blue LED can be raised. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the manufacture approach of a silicon carbide single crystal, and 
relates to the approach of growing up a good single crystal with few defects especially. 
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PRIOR ART 



[Description of the Prior Art] Silicon carbide (SiC) is excellent also in thermal resistance and a mechanical strength, 
and attracts attention as an environment-resistant semiconductor material from physical and chemical property, like it is 
strong in a radiation. At the room temperature, especially the SiC crystal of 6H form has forbidden-band width of face 
of about 3eV, and is used as a blue light emitting diode ingredient. 

[0003] As an approach of growing up the ingot of such a SiC single crystal, the sublimating method is adopted, for 
example as indicated by "a vacuum and 30 pages [ 52-58 ] (1987)." 

[0004] The sectional view of the crucible of the conventional growth equipment used for the sublimating method at 
drawing 3 is shown. The crystal growth of the conventional SiC puts the SiC powder 4 as a raw material into the lower 
part of the crucible 3 by which it is covered with the electrode holder 1 which fixed the seed crystal 2 which consists of 
a 6 H-SiC single crystal, for example, heats a crucible 3 in it by the RF creeping method of adjustment, makes the 
above-mentioned powder SiC4 sublimate to it, and supplies a gas raw material on the above-mentioned seed crystal 2. 
And the raw material of a gas [ making the above-mentioned seed crystal 2 into the low-temperature section ] 
recrystallizes, and a single crystal 5 grows on the above-mentioned seed crystal 2. 

[0005] Thus, as shown in drawing 3 R> 3, many line defects 6 exist in SiC by which crystal growth was carried out. It 
seems that in addition, the line defect 6 shown in drawing 3 R> 3 is shown typically, and is not in sight in practice with 
the naked eye. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, it can stop in the part to which a crystal is 
thin and the line defect generated in early stages of growth was extracted, and a good single crystal with few defects is 
obtained. Therefore, the mass production nature of blue LED can be raised. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/30/2006 



JP,05-319998,A [TECHNICAL PROBLEM] 



Page 1 of 1 



* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When growing up a single crystal by the **** conventional approach, the 
104 about [/cm / 2 ] consistency of a defect existed, and these defects had difficulties, such as having an adverse effect 
on the electrical characteristics of light emitting diode (LED). 

[0007] This invention is made into what was made in view of the above-mentioned situation, and sets it as that object 
to offer the approach of growing up a good single crystal with few defects. 
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MEANS 



[Means for Solving the Problem] 

[0009] The manufacture approach of the single crystal silicon carbide this invention carries out heating sublimation of 
the raw material which consists of silicon carbide, it is supplied on the seed crystal which consists of a silicon carbide 
single crystal, once extracts a crystal thinly, makes it grow up in the approach of growing up a silicon carbide single 
crystal on this seed crystal, and is characterized by expanding again. 
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OPERATION 



[Function] According to this invention, it can stop in the part to which a crystal is thin and the line defect generated in 
early stages of growth was extracted, and a good single crystal with few defects as a result is obtained. 
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EXAMPLE 



[Example] The manufacture approach of **** single crystal silicon carbide is concretely explained to an example 
based on drawing 1 and drawing 2 . 

[0012] First, one example of this invention is explained according to drawing 1 . The SiC powder 4 as a raw material is 
put into the lower part of a crucible 3 like the approach mentioned above, and after covering with the lid of the crucible 
3 with the electrode holder 1 which fixed the seed crystal 2 which becomes an underside from 6 H-SiC single crystal, 
this SiC powder 4 is made to heat and sublimate by the RF creeping method of adjustment in this example. 
[0013] And by making the above-mentioned seed crystal 2 into the low-temperature section, contact gasified SiC, it is 
made to recrystallize and the SiC single crystal 5 is grown up on seed crystal 2. 

[0014] Now, the projection 7 for the crucible 3 used for this invention to once extract a crystal thinly near the front face 
of seed crystal 2, as shown in drawing 1 is formed in the crucible 3. With these projections 7, crystal growth is once 
extracted thinly, grows, is expanded again and grows. Consequently, it is stopped in the part into which a crystal is thin 
and the line defect 6 generated in early stages of growth was fastened, and a good SiC single crystal with few defects is 
obtained. 

[0015] Thus, the defect density behind the formed SiC single crystal is about [ 103 //cm ] two, and the defect of the 
number of 10 is decreasing by about 1/by the approach shown in drawing 3 as compared with what carried out crystal 
growth, without once extracting thinly. . 

[0016] Drawing 2 is a sectional view of a crucible used for other examples of this invention. In this example, the 
heating apparatus 8 for making a part of crucible 3 into an elevated temperature near the front face of seed crystal 2 is 
formed. 

[0017] Consequently, this seed crystal 2 neighborhood becomes an elevated temperature, the crystal growth in this 
neighborhood is barred, as a result, a crystal grows in the condition of having been extracted thinly, it expands again 
after that, and a crystal once grows. 

[0018] Thus, by making it into an elevated temperature near [ a part of ] the front face of the seed crystal 2 of a crucible 
3, the crystal growth of this neighborhood is barred, a crystal is once thinly extracted as a result, and it grows up. 
Consequently, it is stopped in the part into which a crystal is thin and the line defect 6 generated in early stages of 
growth was fastened, and a good single crystal with few defects is obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view showing one example of the crucible used for this invention. 
[Drawing 21 It is the sectional view showing other examples of the crucible used for this invention. 
[Drawing 31 It is the sectional view of a crucible used for the conventional single crystal growth. 
[Description of Notations] 

1 Electrode Holder 

2 Seed Crystal 

3 Crucible 

4 Powder SiC 

5 Single Crystal 

7 Height 

8 Heating Apparatus 
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DRAWINGS 




[Drawing 31 
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